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ABSTRACT

To prevent uneconomic repairs, the Army assigns a Maintenance Expenditure

Limit (MEL) to each reparable item. The MEL is calculated by applying a

percentage factor to the Current Unit Replacement Price (CURP) of the item.

Many reparable items have had no procurements in recent years, and thus a

method is needed to estimate the CURP. Five different sets of historic

inflation indexes were evaluated for their suitability in estimating the

CURP. A 14 year history of procurement data of Army troop support and

aviation items was used to measure the accuracy of these index sets. The

analysis showed that the present procedure of using the latest available

procurement price is substantially less accurate than using updated prices.

However, each of the five index sets evaluated was approximately equally

accurate in predicting current procurement prices. Thus the Gross

National Product index was chosen as most suitable since it was the simplest

to apply and was most readily available.

Report Title: Price Update Methodology For Use In Maintenance Expenditure

Limits (MEL) For Secondary Items

Study Number: LSO 021

Study Initiator and Sponsor: Directorate for Supply, Maintenance and

Transportation (AMCSM-PAS), HQ AMC.
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EXECUTIVE SUMMARY.

1. Authority for the study. The sponsor for this study is the Directorate

for Supply, Maintenance and Transportation, (AMCSM-SA), Headquarters, Army

Materiel Command (AMC).

2. Background.

a. Through use, items of Army equipment wear out, are damaged, or

break and require repair. At its depots, the Army Materiel Command has

the facilities and manpower to make these repairs. However, it is not

economical to repair some items because of their obsolescence or the

uneconomical consumption of resources. To determine if repair should .e

undertaken, a decision rule called the Maintenance Expenditure Limit (MEL)

is used. The MEL is a dollar value which is compared to the expected depot

repair cost (called the Unit Total Cost [UTOTJ at depots) for the item. If

the expected repair cost is less than the MEL, the repairs are made, but if

the repair cost is greater, the item manager for that item at the Major

Subordinate Command (MSC) is required to reevaluate the advisability of the

repair. His decision has both economic and readiness implications.

b. The MEL is defined in Army Regulation (AR) 750-1, in Field Manual

(FM) 29-23, and in Technical Bulletins in the 43- and 750- series. The MEL

is a maximum one-time repair allowance expressed as a specific dollar

amount which is a percentage of the Current Unit Replacement Price (CURP)

of the item. The MEL dollar value is a product of the MEL factor (a

percentage) and the current actual or estimated item price. At the

present time the MEL factor upper limit of 100% is used, i.e. expected

repair costs can be as high as the price of an identical new item.

1
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c. Army Regulation 750-1 uses CURP as the term for the 'price of an

identical or equivalent new item if bought and paid for today' and this

terminology is used throughout this report. Also, the term "repair" is

used here as a generic term for the various levels of repair performed at

depots i.e. inspect and replace, overhaul, rebuild.

d. AR 750-1, chapter 3 states that for major items, the source for

the CURP is the planning price listed in Supply Bulletin (SB) 710-1-1. The

SB 710-1-1 prices are prepared by the Depot Systems Command (DESCOM)

based on a methodology developed by the Logistics Studies Office (LSO) in

LSO Project 903, Major Item Price Update Procedures (MIPUP). For all other

reparable items, the source is the Army Master Data File (AMDF), prepared

by the Catalog Data Activity (CDA).

e. Interviewees at MSCs and depots state that these sources are often

not used and that prices are obtained from any source at hand.

Furthermore, the prices for many items in the AMDF are not current. The

CDA has found that 68% of the unit prices of Procurement Acquisition, Army

(PAA) finded depot reparables in the Commodity Command Standard System

(CCSS) National Stock Number Master Data Record (NSNMDR) are older than

two years, with 49% being older than five years. Since item prices

generally increase over time because of cost growth, if the existing older

AMDF prices are used in the MEL decision, then the Army could be scrapping

items that should conceivably be repaired.

f. To insure that an appropriate price from an acceptable and

consistent source is used in MEL decisions, methodologies for bringing

prices up to date and for keeping them updated are required.

2



3. Objective. To develop a procedure for updating depot reparable item

replacement prices used in Maintenance Expenditure Limit decisions.

4. Limits and Scope.

a. Aviation Systems Command (AVSCOM) and Troop Support Command

(TROSCOM) depot level reparable items are investigated but because of an

existing methodology for major items (MIPUP), the study emphasis is on

secondary items.

b. The updated prices will be used only for MEL decisions.

c. Repair can be performed at the several Army maintenance echelons

- organizational, Direct Support (DS), General Support (GS), Special Repair

Activity (SRA), or Depot. The focus of this study is the repair per-

formed at the Depot level and the use of the CURP in MEL at this level.

d. Preventive maintenance is not considered.

5. Methodology. Inflation indices from various sources were applied to

groupings of the reparable items to update their prices to FY84. Selected

index-updated item prices were compared to actual item prices and, based

on the degree of correlation, the best update method selected.

6. Findings and Conclusions.

a. Grouping Army items for index assignment can best be accomplished

via the item Federal Supply Class (FSC) code. This considers only

existing systems and must be caveated since certain classes of items (i.e.

printed circuit boards) are managed by multiple MSCs.

b. Each of the five index sets investigated - MSC, Bureau of Economic

Analysis (BEA), Office of the Secretary of Defense (OSD), combined BEA/OSD,

and the Gross National Product (GNP) Implicit Price Deflator - was able to

predict current procurement prices with similar accuracy. All five were

3

.. . . . . . . . . . ...

".. .*** ~ .'. 7-. V. ... '.. . ."... '.'.. . .'"".." " .".-."-- ","- -" ' - ,,'.,'J '"



shown to be superior to the present procedure of using the latest

procurement price. This is based upon analysis of a 14 year procurement

history of a Troop Support and Aviation Readiness Command (TSARCOM - now

two commands, the Aviation Systems Command (AVSCOM) and the Troop Support

Command (TROSCOM)) items.

c. AR 750-1 currently mandates that the AMDF price be used to

calculate Maintenance Expenditure Limits for secondary items. This AMDF

price is usually the price paid when the item was last procured, which, as

cited above, is often an inaccurate indicator of the true present price.

d. The methodology developed in this project provides estimated

CURPs satisfactory for use in the MEL decision process. The amount of

effort required to produce a workable methodology for establishing useable

CURPs and for providing periodic updates was balanced against the highest

attainable accuracy of the CURPs. However, three caveats are in order.

First, the FSC does not differentiate between certain items such as printed

circuit boards that are managed by multiple MSCs. Second, since the

selection of the update index was made using only AVSCOM and TROSCOM

items, there is a possibility that the GNP may not be the best updating

index for the other Commands. Third, care should be taken in differen-

tiating between actual and estimated CURPs. The estimated CURP should not

be considered or used as an actual price unless its source was a recent

procurement. The older the price that has to be updated using indices, the

greater the potential error in the CURP because of the non-inflationary

factors that cause price change. Therefore, while the CURE for these

commodities is better than the existing price, its shortcomings must be

recognized.

4
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e. This methodology will insure that CURPS used in the MEL decision

have one auditable price source available to all users and that prices that

were intended for other applications are not used in this decision.

7. Recommendations

a. In developing a MEL for reparable secondary item, the Gross

National Product index should be used to update item prices that are more

than one year old. The rationale is that the GNP index appears to be as

accurate as any of the other index sets considered, but it clearly is easier

to apply and, unlike the other index sets, is applicable to all items - does

not require that items be grouped for index assignment.

b. These estimated current replacement prices should be resident on

and accessible from an automated system such as the CCSS.

c. Updated prices should be projected to the year of the overhaul

program by means of the OSD projected inflation rates. This will require a

change to AR 750-1 which currently mandates using AMDF prices for

developing secondary item MELs.

d. A study should be initiated to determine the feasibility and

possible advantages of using the GNP updating procedure for prices of major

items. The rationale is that the GNP updating procedure is simpler than

the current procedure and would be much easier to automate.

5



MAIN REPORT.

I. Background.

A. Through use, items of Army equipment wear out, are damaged,

or break and require repair. At its depots, The Army Materiel Command

(AMC) has the facilities and manpower to make these repairs. However, it

is not economical to repair some items because of their obsolescence or the

uneconomical consumption of resources. To determine if repair should be

undertaken, a decision rule called the Maintenance Expenditure Limit (MEL)

is used. The MEL is a dollar value which is compared to the expected depot

repair cost (called the Unit Total Cost [UTOT] at depots) for the item. If

the expected repair cost is less than the MEL, the repairs are made, but if

the repair cost is greater, the item manager for that item at the Major

Subordinate Command (MSC) is required to reevaluate the advisability of the

repair. His decision has both economic and readiness considerations. A

more in depth discussion of MEL may be found in the Logistics Studies Office

Research Note 21-1, dated October 1983, (1) - (see References).

B. The MEL is defined in Army Regulation (AR) 750-1 (2), in Field

Manual (FM) 29-23 (3), and in Technical Bulletins in the 43- and 750- series.

The MEL is a maximum one-time repair allowance expressed as a specific

dollar amount which is a percentage of the Current Unit Replacement Price

(CURP) of the item. FM 29-23 discusses MEL and its uses as follows:

Before repairing an unserviceable item,
economic reparability must be determined.
Factors considered are the cost of replacing the
items as compared to the cost of repairs. When
repair costs exceed maximum expenditure limits,
cannibalization or disposal of the unserviceable
item is undertaken, unless necessity dictates
otherwise. In some cases, the criticality of the
item and the difficulty to replace it require
repair regardless of cost.

7
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C. The MEL dollar value is a product of the MEL factor (a

percentage) and the current actual or estimated item price. At the

present time the MEL factor upper limit of 100% is used, i.e. expected

repair costs can be as high as the price of an identical new item.

D. Army Regulation 750-1 uses CURP in the sense of 'the price of

an identical or equivalent new item if bought and paid for today.' In this

report, a price is current if it is no more than 12 months old and the AR

definition, with this interpretation of, current is used. Also, the term

"repair" is used here as a generic term for the various levels of repair

performed at depots i.e. inspect and replace, overhaul, rebuild.

E. AR 750-1, chapter 3 states that for major items, the source

for the CURP is the planning price listed in Supply Bulletin (SB) 710-1-1

(4). The SB 710-1-1 prices are prepared by elements of the Depot Systems

Command (DESCOM) based on a methodology developed by the Logistics Studies

Office (LSO) in LSO Project 903, Major Item Price Update Procedures (MIPUP)

(5). For all other reparable items, the source is the Army Master Data

File (AMDF), prepared by the Catalog Data Activity (CDA).

F. Interviewees at MSCs and depots state that these sources are

often not used and that prices are obtained from any source at hand.

Furthermore, the prices for many items in the AMDF are not current. The

CDA has found that 68% of the unit prices of Procurement Acquisition, Army

(PAA) funded depot reparables in the Commodity Command Standard System

(CCSS) National Stock Number Master Data Record (NSNMDR) are older than

two years with 49% being older than five years. Since item prices

generally increase over time because of cost growth, if the existing older

(lower) AMDF prices are used in the MEL decision, then the Army could be

8
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scrapping items that should conceivably be repaired.

G. To insure that an appropriate price from an acceptable and

consistent source is used in MEL decisions, a methodology for bringing

prices up to date and for keeping them updated is required.

II. Objective. To develop a procedure for updating depot reparable

item replacement prices used in Maintenance Expenditure Limit decisions.

III. Limits and Scope.

A. Aviation Systems Command (AVSCOM) and Troop Support Command

* (TROSCOM) depot level reparable items are investigated but because of an

existing methodology for major items (5), the study emphasis is on

secondary items.

B. The updated prices will be used only for MEL decisions.

C. Repair can be performed at the several Army maintenance

echelons - organizational, Direct Support (DS), General Support (GS), Special

Repair Activity (SRA), or Depot. The focus of this study is the repair

performed at the Depot level and the use of the CURP in MEL at this level.

D. Preventive maintenance is not considered.

IV. Methodology. Inflation indices from various sources were applied

to groupings of the reparable items to update their prices to FY84.

Selected index-updated item prices were compared to actual item prices and,

based on the degree of correlation, the best update method selected.

V. Analysis and Discussion.

A. Pricing discussion.

1. The ideal in this project is to provide a methodology that

requires minimal effort from the MSCs in its implementation, update, and use

and that provides reasonable and accurate CURPs.

9
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2. In pricing, accuracy is difficult to measure. The price

of an item recently procured is an actual price and is accepted as

completely accurate. However, this price is only accurate for that one

producer at that particular point in time. Even in the same time frame, a

change in quantity or producer may result in a price which is different

though still accurate. The price charged by a different producer in the

same time frame may be different though still an accurate price. There

are no absolute prices that can be used as standards. An expected price

can be calculated if prices could be solicited from all potential producers

of that item. Because of differences in production facilities and workload

the prices that all potential producers provided would be different but

generally similar. Each price is an accurate price but no one price is the

accurate price. The average of these prices is also not an accurate price

though it is more representative of the price that the item will cost at a

point in time. Actual item prices will vary from contract to contract and

time period to time period. If the same producer were used for each

successive procurement of an item, then prices would be more continuous and

predictable. This is not generally the case. Since contracts are usually

let by competitive bidding to the lowest responsible bidder, producers can

change from procurement to procurement as can unit prices. Under these

conditions, the best CURPs available are the actual prices from producers

when items are procured. Since many items are not procured regularly,

several years may elapse between procurements and thus price updates.

3. Producers will rarely provide firm item prices on request

unless they are paid for their efforts. The Defense Acquisition Regulation

(DAR) does not permit expenditure of funds for the acquisition of price

10



data only. Also, because of the large number of items under consideration,

the task of acquiring actual prices would be monumental and the burden

would be on the MSCs. Further, since this level of accuracy is not

required in MEL applications (see discussion below), the large expenditure

of resources required could not be justified. The large number of items

also required that a computer be used for assigning indices to the items and

for performing future updates.

4. Indices also do not have an absolute accuracy since they

are derived from the changes in price for an item or set of items over time.

Indices that are developed for application to a group of similar items are

relatively accurate for that group of items but the variance within the

group will diminish the accuracy for any one individual item. Therefore

the smaller the group of items that an index is applied to, the smaller the

potential for gross error. The level of accuracy that is acceptable for

MEL applications may be too gross for other applications.

5. In its application, the MEL is a guide, an aid in

determining the adviseability of allocating funds to maintenance rather

than procurement. It has not been applied as an absolute decision

criterion. In practice, the MEL process has a lot of flexibility built into

it. The item manager is responsible for satisfying demands from the field

and readiness can be affected by his ability to satisfy these demands. As

demands are satisfied, replenishment of stock is necessary. The item

manager has two primary sources for replenishing stocks - by procurement

and through maintenance of unserviceable assets. Procurement usually

requires more time than maintenance. Because of readiness implications,

items are often repaired at a cost that exceeds the MEL.

11
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B. Items to be Updated.

1. The Catalog Data Agency reports that the Army uses

1,070,397 different items and components of equipment (different NSNs). Of

these, 360,433 (see Table 1) are Army managed (as a point of interest,

660,837 are Defense Logistics Agency [DLA] managed Army Stock Fund [ASF]

items). CDA states that of the 1,070,397 Army used items, about 5%

(53,000) are depot reparable.

TABLE 1

DISTRIBUTION OF ARMY USED ITEMS

Major Secondary ASF OMA+Otherl Total

Items Items Items Items Items

Army Managed 36658 44052 278570 1153 360433
I

Managed by Others 998 174 708620 172 709964

Total 37656 44226 987190; 1325 1070397

2. Of the Procurement Acquisition, Army (PAA) depot

reparable items, many have prices that are no longer current (see Table 2).

Table 2 shows that 79% of the PAA item prices are not current.

C. Current Price Update Procedures

1. When current secondary item prices are needed at MSCs,

they can be individually prepared using the price of the item at its last

update and the inflation indices developed by the MSCs for their own items

or the inflation indices developed by the Office of the Secretary of

12
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Defense (OSD). These indices were developed for application to major items

but are also used on secondary items. major item price updates are

discussed later in this report. The indices and the techniques used by the

MSCs for developing these indices have been approved by HQ Army Materiel

Command (AMC) and are explained in the DARCOM (AMC) Historical Inflation

Report (6).

TABLE 2

AGES OF PAA FUNDED DEPOT REPARABLE ITEM UNIT PRICES

Age of Unit Percent of Items

Price in Years

0 4

up to 1 17

up to 2 11

up to 3 8

up to 4 6

up to 5 5

up to 6 4

More than 6 years 45

Source: CDA

2. Each MSC has an inflation focal point, usually within the

* Plans and Analysis Division. This focal point is the resident expert on

inflation indices for the MSC commodities.

13
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D. Methodology Development.

1. The alternatives for updating the prices were to develop

unique indices for individual items or groups of items using historic price

data or to use indices developed by others. While the first alternative

would conceivably provide more accurate prices the effort required to

* develop up to 40,000 sets of indices could not be justified. Therefore it

was determined to develop a methodology that uses existing indices.

2. Price updates using existing historic inflation indices

provide the needed price for MEL purposes while not burdening the MSCs with

additional work to either provide prices or unique indices for the periodic

updates of the prices. As mentioned above, the MSC indices and the method

* of producing them have been approved by HQ AMC and the OSD indices, the

Gross National Product (GNP) index, and the Bureau of Economic Analysis

(BEA) indices come from outside AMC and have been approved for use at

those levels. Therefore, the indices were not analyzed for their

appropriateness or applicability to the groups of items on which they are

used.

3. For methodology development and test and comparison

* purposes an FY82 AMDF data tape was used. Data on the tape was screened

for Procurement funded secondary items with a listed cost of over $1000,

recoverability code of D or L (depot reparable), and segregated by source

of supply code (MSC). The resulting file had almost 16000 NSNs. The

selection of items with a price over $1000 was made to decrease the data

* base of items to a manageable level. It was assumed that depot reparable

items costing less than $1000 would not be unique as a class and require

different indices. Each record on the tape provides 41 fields of

14



information about each item. The information of interest was the NSN,

Materiel Category Code, and short nomenclature (see Figure 1). AVSCOM and

TROSCOM (previously one command, Troop Support and Aviation Materiel

Readiness Command [TSARCOM]) items were selected for testing because of

their diversity.

4. The approach was to identify existing indices that could

be used for updating prices, then group the items in such a manner that

these indices could be assigned to the groupings. This approach entailed

grouping together items that are similar in function. Then indices were

assigned. Finally, the best index alternative determined by an analysis

and a comparison to historic prices was selected as the update method.

5. This grouping of items was the first step in the process

to bring all prices up to date as of FY84. The next step was to develop a

method of keeping these prices updated and accessible.

E. Selection of Indices.

1. Different commodity oriented sets of indices in use by

AMC were available for assigning to the items; indices produced by the

MSCs, by OSD, BEA, and the Bureau of Labor Statistics (BLS). In addition,

the Gross National Product (GNP) index was included.

2. The MSC indices are developed by using BLS Producer Price

Indices (PPI) and labor rates weighted by their contribution to the cost of

the item or by applying the PPIs directly. Then the index for that item is

applied to the group of items which it represents. HQ AMC consolidates

these indices in the DARCOM (AMC) Historical Inflation Report and these

indices were used in this project. Each MSC produces Research and

Development (R&D), end item (major item), and component indices. For this

15
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project component indices were used where available and end item indices

for components if component indices were not available. For example,

AVSCOM produces R&D, Airframe Production (component), Engine Production

(component), Avionics Production (component), Aggregate Air Vehicle

Excluding Avionics (end item), and Aggregate Air Vehicle Including Avionics

(end item) indices. The secondary items investigated in this project

required only the airframe, engine, and avionics production indices.

3. TROSCOM, because of the diversity of items it manages,

has the largest number (10) of different indices. The Communications and

Electronics Command (CECOM) uses one index for its items. The other MSCs

have between two and six indices each. The 29 index titles are descriptive

of the items on which they are to be used. For convenience, each MSC index

* set was assigned a code e.g. l1' is the code for the AVSCOM Airframe

Production Index set (other codes are shown in Figure 4).

4. The OSD produces nine index sets, two of which are

applicable to Army items. These indices are based on BEA data but are for

cost growth due to inflation only.

5. The BEA produces seven index sets, six of which were used

in this project. These indices are produced using selected contract

(actual) prices but are only available from 1973 to the present. These

indices measure cost growth whereas the MSC and QSD indices measure only

the inflation component of cost growth. The items were grouped by

similarity of inputs, prices, end use, and expected price movement.

6. Of the 106 Bureau of Labor Statistics indices tabulated in

the BES Monthly Labor Review (9), 22 had application to Army items. The

assignment of these indices would follow the same rationale as that for MSC

17



indice assignment but actual assignment was not attempted since the MSC

indices are based on the BLS indices.

7. The BLS publishes Producer Price Indices for a great

variety of items and commodities a few of which can be used directly for

Army items. Also, many of the MSC derived indices use PPIs as components

of their material and labor weighted indices. It should be noted that

TROSCOM uses these PPIs directly for its items.

8. One of the best known inflation indices is the Gross

National Product Implicit Price Deflator - commonly called the GNP index.

The raw Gross National Product (GNP) is a dollar statistic designed to

measure the total activity of the general economy. Multiplying the raw

GNP by the Bureau of Economic Analysis developed GNP index produces the

(inflation) adjustd GNP. Since this adjusted GNP is expressed in constant

dollars, its annual values can be compared to calculate economic trends,

periods of recession, etc.

9. Another well known set of inflation indicies is the set of

OSD inflation guidance indices. These are actually inflation predictors

that are based on assumptions about future economic conditions made by the

Office of Management and Budget (OMB) in the White House. The inflation

guidance flows from OMB through OSD to DA and then to AMC components.

Note that these indices are essentially predictions of future inflation;

they are not measures of historic inflation

F. Grouping of items for index assignment.

1. Four alternatives were considered for grouping items and

assigning indices to them. The method of grouping the items was critical

to the success of this project. Since automation was necessary because of

18
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the large number of items under consideration, various classification

schemes were attempted.

2. The items in the AMDF file were first segregated by the

managing MSC using the Item Manager Code (see Figure 1). Then each group

of items was sorted in three ways (i.e. NSN, Materiel Category Code,

nomenclature) to determine if subgroups could be defined to fit the

available indices for that MSC.

a. Manual item by item assignment either by MSC

personnel or by others requires that each item be examined and each

individually assigned one of the available indices. While this method of

assignment of indices may result in the least amount of misclassification, it

was determined that the amount of time and effort required to do this for

both initial methodology development and future updates was the greatest

of all the alternatives. Also a degree of subjectivity in the classifi-

cation is inevitable. Therefore manual assignment was rejected.

b. Automated assignment using the Materiel Category

Structure. The Materiel Category Code (code structure may be seen in AR

710-1 [6)) is an alphanumeric code consisting of five segments or codes:

ist character Materiel Category and Inventory Manager
2nd character Appropriation and Budget Activity Account
3rd character Management Inventory segment
4th character Specific group/generic code
4th and 5th characters Weapons system/end item identi-

fication code

Index assignment using the 4th or 4th and 5th characters (see Figure 2) of

this code is generally applicable to specialized items such as bridging and

railroad equipment but for many items these codes are not sufficiently

specific for index assignment. The code will identify an item as being a

spare or repair part managed by a specific MSC but identifies the end item

19
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cod"s cod"
4thVftmapo Svat/ 4th Weapon Sysm/
.& End kern & End hem
Stb Sill

Tanks Tanks

JD Tank. Combat. 76MM JV Recovery Vehicle M578
Gun M41 /M4 1A 1
M41A2/M41A3 JW Rife. 106MM ONTOS M50/

AE Tanks. 105/120MM. M1 JZ Miscellaneous Tanks
(MBT 70)Pas

J9 0,npe Tank Mui-ApliCatiorn

Gun.M 10/M 03AI /Combat Tactical
M 103A2 w/Trainer M 119 adSpotVhce

.JO Tank Combat. 90MM Gun VbclrCmoet
M47 MA Gun, Anti-Aircraft. SP

40MM M42/M42A1
L~J14 Tank. 105MM. M60A3 TTS

K8 Howitzer 105MM 5PM?'
iJJ Tank. Combat. 105MM M7B1/M7B2

Gun M60/M6QAl M6A3/
M48A5 KC Howitzer SP 105MM

M52 /M 52A I
JK Tank. Combat. 152MM Gun

M60A2/and Trainer M37 MD Gun Field Artillery SP
1175MM M107 How8'

AL Trainer Driving. M34 for M I 10 Series
M60 Tank Series

ME Howitzer. Heavy FT SP
JIM Subcaliber Mount As- 105MM M 108

semblies Universal IM 179)
CVC-D 17-87 (Brewster) KF Howitzer FT SP 155MM

M 109 Seftes
.JP Combat Eng vehicle FT

M728 KG Howitzer SP 155MM
M44/M4"A1

JQ Armored /Reconn /Airborne
Assault Vehicles 1 52MM MM Howitzer Heavy FT SP 8-
M551 w/Trainer M40 M55 155 Gun M53

JR Stmulatot Tank~ Gunfire KIL Gun Anli-Asiraft 20MM
M4/M4A1 for M42 M48 SPXM 163 WADS) XM 741

M60 Tanks VULCAN Chassis

JS Bulldozer EM Tank Mounted MN Howitzer 1 55MM SP
M6 'M8/M8A1I/M8A2 XM 179
M8A3/M9 KZ Miscellaneous Combat

JT Recovery Vehicle MS 51 Vehicles
M74/M88 K9 Other Combat Vehicle Multi.

JU Qun Ft 90MM M56 Application Parts

FIGURE 2. 4TH AND 5TH CHARACTERS OF THE MATERIEL CATEGORY CODE
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that the part is used in, e.g. tank type, without specifying whether it is a

tool, engine or engine part or motor vehicle part. Since the MSC indices

require a more detailed classification, the -use of the Materiel Category

Code was inappropriate in this application.

c. Automated assignment using nomenclature. The no-

menclature provided with each AMDF record is generally sufficient for

identifying an item with an index. 'Unfortunately the nomenclature is not

sufficiently standardized to provide consistent automated assignments and

therefore its use was also rejected as inappropriate.

d. Automated assignment using the Federal Supply Class

(FSC). The FSC appeared to be the best vehicle for index assignment. AR

708-1 (7) lists 616 FSCs in 78 groups, an excerpt of which is shown in Figure

3. The FSC class title together with the commodity manager (MSC) for each

item were used to assign an index to each FSC as follows.

(1) The indices for the responsible MSC were surveyed.

(2) If the FSC class title and MSC code indicated that

one of these indices was appropriate, it was assigned to the FSC.

(3) If an appropriate index could not be identified, the

indices from the other MSCs were surveyed and an index from these selected

and assigned. The assignments may be seen in Figure 4. once the indices

were assigned, the appropriateness of the assignment was examined for all

AVSCOM and TROSCOM items.

3. BEA Indices. The six BEA indices were assigned by

combining MSC groupings. All aircraft and components were assigned the

Aircraft index; all ammunition was assigned the Ammunition index; all

communications, electrical, and electronic items were assigned the

21
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FSC Army
C'ius; TWOi. IAINICA
I W35 (euii.. through 30imm ...... ... O
1411(0 (unb. over I4hom up to 75nai ..... O

1(015 Guns. 75mm thrugh 125mm . ................. F
o102(0 Coun. over 121%mm through I - mr ................................ BF

1025s tWiii, over I541iuuu through 2(inint..............................F
141.3H1 Gujib. over 2(ghtm ihmrugh 3(Nlnm OF
1035 (;un.-, over 3(M.umni . . . . . . .. . . . F
---- ('4I heical Wealimi & Equipliwni .. .B

I.E145 Lium-heraiTorpndo & Depth Charge ...... F

105 egausing & Mine Sweeping Equipment .... ............ CT
3fl amuflage & Detio Equipment ... CT... ...

TD1Aaaenabfiew Interchangeable Between Wempurna in Two or More Clas...................... BF
11095 Miscellaneous Weapons ................ F

I1I1 r Nuclear homhs . . . . .. . . . . . . .. . . . . . . . . . . . OF
1110 Nuclear Projectile.
11 15 Nuclear Warheads &Warhead.Section...............I..........................OF
1120 Nuclear llq*h Charges . . . . . . . .. . . . . . . . . .. . . . . . . . O
1125 Nuclear Deamolition Charges ............. .. .. F
1127 Nuclear Rockets.. . . . . . . .... . . . . . . . . . . . . . . . . . BF
11.30 Conversion Kits. Nuclear Ordnance.... ... ... .................................... BFI
1135 Fuzing& Firing Devices. Nuclear Ordnance .. ................................... BF
1140 Nuclear Components .H.... .... -.. F
1145 Eiiplosive&t Pyrotet-hniwConsponents, Nuclear Ordnance...............................BF
1190 Specialized Test & Handling Equipment. Nuclear Ordnance................. ............ BP
1195 Miscellaneous Nuclear Ordnance...................................F
12i10 Fire Control Directors . .. H . .. . ......... F
1220 Five Control Computig Sights and Oevices ......................................... BF
1230 Fire Control Systems. Complete ............ I...... ........................ F
1240 Optical Sighting & Ranging Equipment................... ....... I..............F
1250 Fire Control Stabilizing Mechanism.................... I....................BF
12W0 Fire Control IDesignoting&A Indicating Equipment... ....................... .... HBF

S1265 Fire Control Transmitting a Receiving Equipment, except Airborne ........... H F
1270 Aircraft Gunnery Fire Control Components..................... BF
1260 Aircraft Bombing Fire Control Component ................... B
1286 Fr Control Radar Equipment, except Airborne........... ........................ By
1287 Fire Control Sonar Equipment.... ...................................... BF
1290 Miacellaaeous Fire Control Equipment......... .. I....... I.............. ........... F
130 Ammunition. through Jines ..... ............................... HBF

Ammunition, over 30mmn up to 75mm .............................................. HBF
71315 Ammunition. 75mm through 125mm......................................... ... HBF

1320 Ammunition, over 125mm, . ..... ......................... HBF
mombs ..................... ......... HBF

1330 Grenades .. . . . . . ... .. . .HF
133 Guided Missile Warhead. & Explosive Components ............... BD
1337 Guided Missile& Space Vehicle Exploive Propulsion Unit.. Solid Fuel & Campomensa HD
1338 Guaided Missile & Space Vehicle Inert Propuleion Units. Solid Fw.I&Cempmesta .... H... B
1340 Rockets Rocket Ammunition & Rocket Component....................... .... ...... HBF

-- -= Lnd Manes .. . . . . . . .. . . . . . . HF
1350 U~nderwater Mine InertComponents ............................... ......... F

135 Underwater Mine Explosive Components................................ .. H F
1355 TorpedolInert Compunenta..... ............... ................ ..... F
1366 Torpedo Fxplosive Componenta.... .......... ................... ............ F

D30 iepth Charge Ine-rt Components ........................................... HOF

FIGURE 3. SAMPLE FSC LISTING
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K Electronic Equipment index; all missiles and components were assigned the

Missile index; all wheeled and tracked vehicles and components were

assigned the Vehicle index; all other items were assigned the other

* Equipment index. Index assignments may be seen in Figure 5.

4. OSD Indices. For the two OSD indices, assignment to items

was relatively straight forward. The listing of MSC indices assigned to the

FSCs was screened. All index codes for aircraft and components, missiles

and components, and wheeled/tracked combat vehicles (WTCV) and components

*were assigned the Missile/Aircraft/(WTCV) procurement index. All other

items were assigned the Ammunition/Communications and Electronics/other

procurement index. Assignment of an index using manual methods or

nomenclature were not applicable to these indices for the same reasons that

they were rejected for the MSC indices. Assignment using either the

Materiel Category Code or FSC is possible for these two-indices but since

assignment by FSC appeared to provide a more descriptive classification it

was selected for this set. Index assignments may be seen in Figure 5.

G. Index Evaluation for Updating Prices.

1. The data on a magnetic tape of AVSCOM and TROSCOM past

*procurements was analyzed using a program that selected pairs of

consecutive procurements or purchases of an item. The basic procedure was

to use consecutive purchases of the same item to evaluate the accuracy of

each index set. The estimated price was computed by using the appropriate

index to update the earlier procurement price to the time of the next

* procurement. The actual price is then the next procurement price. The

* error involved is thus the difference between the estimated and the actual

price. This was done for all the selected procurements for that item. To
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Index Codes and Titles

MSC BEA OSD

AIRFRAME PRODUCTION
ENGINE PRODUCTION
AVIONICS PRODUCTION AIRCRAFT
AIR VEHICLES LESS AVIONICS
AIR VEHICLES WITH AVIONICS MISSILES/

AIRCRAFT/

MISSILE PROCUREMENT MISSILES WHEELED TRACKED/
GROUND SUPPORT EQPMT COMBAT VEHICLES

CONSTRUCTION EQPMNT
VEHICLE ENGINES
MOTOR VEHICLE PARTS VEHICLES
TOOLING

TACTICAL VEHICLES

OTHER WTCV

AMMCUNITION OVER 3Onmn ANMUNITION
AMMUNITION UNDER 3Omm

COMMUNICATIONS AND ELECTRONIC

ELECTRONICS EQUIPMENT

COMBINED ORDNANCE
AND ACCESSORIES

SIGHTING AND FIRE CONTROL AMMUNITION/

RIFLES, REPEATING, CENTER FIRE COMMUNICATIONS/
COLLAPSIBLE TANKS OTHER
AIR CONDITIONERS, HEATERS PROCUREMENT
ALL BRIDGING OTHER

POWER PLANT EQUIPMENT
FIRE FIGHTING EQMNT,

FORKLIFTS

7PUMPS, COMPRESSORS
THEODOLITES, SURVEY INSTRUMENTS

GENERATORS, LIGHT SETS
RAILROAD EQPMNT
ALL OTHER ITEMS

FIGURE 5. 0SD AND BEA INDEX ASSIGNMENTS
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effectively compare and combine errors occuring at different times, the GNP

index was used to translate the error into constant dollars of a particular

base period.

2. A model was developed. The model was designed to

evaluate each index and index set for its ability to accurately update

prices by analyzing the prediction error defined above. A filter

(discussed later) was incorporated to logically discard certain pairs of

prices. Various measures of prediction accuracy and variability were

applied. The model was implemented on the Burroughs 6800. The computer

program was written in the Burroughs version of FORTRAN IV. (The

Burroughs FORTRAN 77 did not have a bit manipulation ability and thus could

not be used to unpack the packed number fields in the data tape. The

FORTRAN 77 was used however as a preprocessor, to convert variable length

records into a fixed size record readable in FORTRAN IV.)

3. Inflation indices used.

a. Daily inflation rates. The index set values were

taken from The DARCOM Historical Inflation Report Through FY 1982, (6).

In that report, most of the indices are listed with their compounded values,

computed so that the index corresponding to the base year FY82 has the

value 1.00. A listing of these values is in Appendix B. For use in the

model, the yearly inflation rates were converted to daily inflation rates.

b. Assignment of indices. For each item, the FSC is

first noted. The FSC designation is then used to determine the MSC index,

see Appendix C. The MSC index is used to determine the BEA index, which in

turn determines the OSD index (see Figures 4 and 5 above).
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c. The MSC, OSD, and GNP indices begin with FY68

whereas the BEA indices begin with FY73. For the time periods beginning

prior to FY73, a combined OSD/BEA index was created. This combined index

has the same categories as the BEA indices. For each category, the

combined inflation rate is the BEA rate for the periods after FY73 and is

the rate for the corresponding OSD category for the periods prior to FY73.

d. For completeness, each item also had associated with

it the GNP index (i.e. the GNP Implicit Price Deflator) and the constant

index 1.00 (no updating). Thus six potential updating index sets can be

applied to most items (MSC, BEA, BEA/OSD, OSD, GNP, NO UPDATING). The pure

BEA index was only used for comparing estimated and actual prices when

both procurements occured in FY73 or later. For uniformity, items with no

assigned FSC or with an FSC that did not fall into one of the MSC index sets,

were not processed. Thus each processed price comparison involved five or

six index sets.

4. Price data. The price data was obtained from a magnetic

tape copy of the Procurement History Record (PHR) file from TSARCOM

(AVSCOM and TROSCOM items). The file has two types of records. A header

record (called sector 0) contains the National Item Identification Number

(NIIN). Following each header record are the price records (sector 1) for

that item. Each price record contains:

effective contract date (DATE)

unit price (UPRICE)

quantity (QTY)

Federal Supply Class (FSC)

as well as fields, such as contractor identification, which were not used in
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this analysis. The DATE, UPRICE, and QTY are packed number fields; the

NIN and FSC are alphanumeric fields. The header records (with their

trailing price records) are sorted by NIIN. The price records for each

item appear in reverse chronological order. The header does not indicate

repair status (depot maintenance, throw-away etc.) of the item. The price

record does not indicate whether the procurement quantity was for an

economic order quantity (EOQ).

5. Various filter criteria were developed. Selected pro-

curement prices were discarded as were certain entire item procurement

histories. These filters are described below.

a. Some of the price records had UPRICE equal to $0.01.

For a sequence of procurements of the same item, these prices appeared

between prices substantially higher. It seemed clear that UPRICE of $0.01

indicated that the true price was unknown. Thus these price records should

not be included in the analysis. A variable UMIN was defined, so that a

price record was discarded if UPRICE < UMIN. The value of UMIN was

usually set at 1.00.

b. As noted above, the price record does not indicate

if an economic order quantity was procured. A price index system cannot

be expected to predict a future price from a past price when one of the

prices is for an EOQ and the other is not. As a surrogate for an EOQ

indicator, a variable EOQ filter was constructed. Thus a quantity was

considered as non-EOQ if, for the paired procurements under investigation,

it was substantially smaller than the other quantity and its correspondirg

price was substantially higher than the other price. In particular,

variables QRATIO and URATIO were defined so that if,

28
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QTYl/QTY2 > QRATIO and UPRICE2/UPRICEl > URATIO

then QTY2 was considered as non-EOQ and so price record 2 was discarded.

In the model, an array FILT was defined which contained the URATIO and

QRATIO variables as well as an indicator for turning the EOQ filter on and

off.

c. The PHR file has instances of consecutive price

records in which the quantities are approximately equal but the prices are

vastly different. In many of these cases the price differences are clearly

caused by factors other than price growth due to time. An index updating

system cannot be expected to predict such price fluctuations. Hence

another filter was built to eliminate these fluctuations. A value GRATIO

was set, so that if the ratio of prices (updated via GNP) exceeded the

GRATIO value, then the price record with the larger price was discarded.

The GRATIO variable was actually contained in the array FILT and usually

was set to 3.0.

d. Only items whose maximum price fell within a

specified price band were considered. Thus a two dimensional variable

UMAXO was defined so that the price history of an item was used only if the

maximum (non-updated) UPRICE fell between UMAXO(1) and UMAXO(2).

e. The index updating system will only be used to

update prices for items which have had no recent procurements. Thus a

filter was constructed to eliminate comparisons of prices from procurements

that were less than a given time period apart. In most runs this time

period was set at 365 days. Prices with the same date were neither

compared nor eliminated. If an item had more than one UPRICE for a given

DATE, the weighted average price was computed and used.
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f. The resulting computer program has a long running

time. To process the entire PHR tape (one reel) total Central Processing

Unit time was about 2 hours and total elapsed time was up to 10 hours. To

run the program during development and for the sensitivity analysis runs

(with different values for the various filter variables), a sampling rate

variable, NBLOKS(l), was introduced. NBLOKS(1)=l, produced an analysis of

the entire tape. NBLOKS()=10, analyzed one tenth of the data, (one out of

each ten blocks of data was processed).

6. Measurements computed. For each index and each index

set (MSC, BEA, BEA/OSD, OSD, GNP, NO UPDATING) various measurements were

computed. Some were measures of index (set) accuracy or variability.

Other measures were descriptive of the data to which the index was applied

- for example the total item quantity and the average price of items to

which the index was applied.

a. Measures of index accuracy.

(1) Results of measures of index accuracy are summari-

zed in Table 3, in the "Results" section of this report. The entries are

explained below.

(2) Mean weighted dollar error (see column A in Table

3). Each dollar error,

ERROR = UPRICEl (updated) - UPRICE2

was first converted via the GNP index into constant FY84 dollars, and then

weighted by the quantity of the second procurement. In effect the error

(in constant dollars) was assigned to each individual item procured. Hence

the mean weighted error was the average dollar error per item (for that

index).
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(3) Mean unweighted error percentage (see column B in

Table 3). The error percentage

PERCENTAGE = 100 x ERROR / UPRICE2

was assigned to each valid pair of consecutive procurements of the same

item. (A pair of procurements was considered valid if it was not filtered

out by one or more of the filter criteria discussed above.) Then the mean

unweighted error percentage was

PERCENTAGE / N

where N was the number of price updates performed with the index - i.e. the

number of valid pairs of consecutive procurements. Note that neither the

unit price nor the quantity of the items procured affected this measure.

(4) Mean dollar weighted error percentage (see column

C in Table 3). Each error percentage, as defined above, was weighted by

the total constant dollars of the second procurement. This weighing factor

was

DOLLARS = UPRICE2 x QTY2 x UPDATE FACTOR

where the UPDATE FACTOR used the GNP index to convert into constant 1984

dollars. Thus the weighted mean was defined as

DOLLARS x PERCENTAGE / DOLLARS

(5) Dollar distribution of absolute error percentage

(see columns E,F,G in Table 3). This measure answered the question: how

many (relative) dollars were spent on procurements with index error within

a certain bound. In particular, what percent of total dollars were spent

on procurements with prediction errors less than 10%, 20%, or 30%. For

example, in column G of Table 3, the number 76 under the column heading

"+/- 30%" indicates that 76% of the (constant) dollars were spent on
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procurements in which the error percentage (based on no updating) ranged

between -30% and +30%.

b. Measures of variability.

(1) Weighted dollar error standard deviation. The

standard deviation of the dollar error weighted by quantity. This standard

deviation (as well as those that follow) was computed via the statistical

definition of standard deviation. Viz, the (weighted) variance was the

difference between the expected value of the square of the error and the

square of the expected value (mean) of the error. Then the standard

deviation was the square root of the variance. If MEAN is the (weighted)

mean value, then an algebraically equivalent formulation is

ERROR - MEAN) x QTY2

VARIANCE ----------------------

ZQTY2
* (Note that both the ERROR and MEAN, and thus the variance and standard

deviation, are in constant dollars.)

(2) Unweighted error percentage standard deviation.

The standard deviation of the unweighted error percentage.

(3) Dollar weighted error percentage standard deviation

(see column D in Table 3). This standard deviation was computed in the

same manner as the quantity weighted dollar error standard deviation. (In

the formula above replace mean weighted dollar error by the mean dollar

weighted error percentage, and replace quantity by dollars).

(4) Dollar distribution of the error percentage. A

cumulative frequency table was developed to display the proportion of

total dollars spent on procurements with prediction error less than a given
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percentage. Note that the error percentage can vaty from -100% to plus

infinity. The cumulative frequency table ranges from -100% to +200%.

To illustrate how this table was developed, a value of 14 in line 49 (GNP) of

Table 5, under the error percentage column, -20, indicates that if the GNP

index had been used to update prices, then 14% of the total dollars would

have been spent on reprocurements with price prediction errors from - 100%

to -20%. (Total dollars refers to the total number of constant - i.e. FY84

- dollars spent on valid reprocurements of items to which the given index

applies. Of course "valid" reprocurements are those that meet all the filter

specifications - EOQ qualifications, dollar band membership, minimum time

between reprocurements, etc.)

c. Other explicit measures.

(1) Quantity. This is the total item quantity among

all the valid procurements of items subjected to the index.

(2) Number. The number of valid pairs of consecutive

procurements of items subjected to this index.

(3) Mean unit price. The mean of the quantity

weighted unit price, viz.

UPRICE2 x QTY2 / L QTY2

where UPRICE2 is in constant dollars. (Note that the mean dollar weighted

error percentage is 100 times the ratio of the mean dollar error and the

mean unit price.)

(4) Unit price standard deviation. The standard devia-

tion of the quantity weighted unit price.

d. Derived measures. Various other measures are de-

rivable from combinations of the previous measures. For example the total
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dollars spent on reprocurement (of items' subject to the index) is the

product of the mean unit price and the total quantity. The number of FY84

constant dollars spent on reprocurements with given prediction error is the

product of the total dollars and the percent of dollars spent with the given

error percentage (divided by 100).

7. Results.

a. A summary of the output results are in Table 3.

For illustration, Tables 4 and 5 list output results of a full sample

computer run. Here, items with a maximum (non-updated, i.e. current

dollar) unit price of at least $500 were included. The economic order

quantity filter was on. Prices were discarded if, in constant dollars, they

were at least three times as large as the price in a consecutive

procurement. Procurements were discarded if they were less than a year

before the next procurement.

b. According to most of the accuracy measures, the

non-updating alternative resulted in substantially more error than any of

the other updating procedures. The only exception is the measure which

used the percent of total dollars with error within plus or minus 10%.

Under this measure the no,-updating procedure is only marginally, not

substantially, worse than the GNP index procedure. Under all the other

accuracy measures, no-updating was substantially worse than every one of

the index updating procedures.

c. The variabilities of the updating procedures (includ-

ing the no-updating alternative) were all about the same. The standard

deviations of the dollar weighted error percentages are all approximately

20%.
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d. All the index updating procedures resulted in

approximately the same accuracy. Compared to the other indices, the GNP

weighted error percentage is slightly higher in absolute value, but its

unweighted error percentage is slightly lower.

TABLE 3

SUMMARY OF OUTPUT RESULTS

Dollar Unwghtd Dollar-weighted Percent-of-Dollars

Error % Error Percentage-Error with-Maximum-Error

Procedure (mean) (mean) (mean) (st devn) +-10% +-20% +-30%i

A B C D E F G

SC INDEX -$35 2.73 -1.74 20.13 44 74 91

3EA INDEX -$41 2.50 -2.49 20.28 45 73 89

8EA/OSD -$55 1.36 -2.78 19.50 51 76 90

3SD INDEX -$55 1.00 -2.76 19.42 48 76 90

iNP INDEX $72 -0.46 -3.61 20.02 42 78 88

O UPDATING -$314 -15.18 -15.77 20.55 37 57 76

e. The GNP is the preferred index. It had approxi-

mately the same accuracy and variability as the other indices. It is

easier to use - for each year there is only one GNP factor; for each other

index set there are from 2 to 29 factors. There is substantially less

probability of improper application of the GNP index than for any of the

other index sets - again since there is only one factor for each year.
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8. Sensitivity Analysis.

a. A sensitivity analysis was performed to assess the

impact of the various filter parameters. Since each full computer run took

up to 10 hours of elapsed time, the sensitivity analysis runs were

performed on the same 10% data samples. The sampling processed every

tenth data block on the 2'IR tape. Table 6 has a summary of the sensitivity

results. Table 7 contains descriptions and definitions of the parameters

that were analysed.

b. To assess the affect of the sampling technique

itself on the output results, three different sample runs were performed

with the filter parameters held constant. To ensure that the three data

samples were disjoint, the three runs began the data processing at three

different data blocks. From Table 6 it can be seen that samples 1+10 and

5+10 (lines 1 and 2) have slightly more negative error- percentages and

sample 2+10 (line 15) had slightly less negative error percentages than

those coming from the full run (line 3). (See Table 7 for definitions of

"1sample 1+10" notations.) All the subsequent sensitivity runs were

performed on the 2+10 data sample. Results from these runs should be

compared to those from run 15 to) assess the parameter affects.

c. Three sample runs were performed to assess the affect

of varying the allowable maximum unit prices. The full computer run

processed items with maximum unit price greater than $500. The sample

runs processed items with maximum unit price respectively greater than

$5000, greater than $1000, and between $100 and $5000. The three runs with

maximum price greater than $500, $1000, and $5000 respectively (runs

15,5,4) have similar values for the weighted mean error percentages and for
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TABLE 7

PARAMETER DEFINITIONS

PARAMETER DESCRIPTION [ DEFAULT

sample a+b process blocks a, a+b, a+2b, etc a+b = 2+10

A< $MAX <B maximum Item upr ice is between 500 < $MAX

A and B <infini t

EOQ =ON if-EOQ = ON, then discard if EOQ =ONI

UPRICEI/UPRICE2 > URATIO

URATIO and QTY2IQTY1 > QRATIO URATIO =1.3

o r

QRATIO UPRICE2/UPRICE1 > URATIO QRATIO =2.0j

and QTY1/QTY2 > QRATIO

also discard if

GRATIO UPRICEII/UPRICE2 > GRATIO GRATIO =3.01

or UPRICE2/UPRICE1 > GRATIO

E DAYS MIN discard procurements < E days apart E = 365]
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the relative dollars spent at 10%, 20%, and 30% error. However, the low

dollar band ($100 to $5000 i.e. run 6) showed higher weighted mean error

percentages and less dollars spent at the 10%, 20%, and 30% errors. Thus

the various indices seemed to be less accurate on the low dollar value

items. Also, these items produced more variability (standard deviations of

about 30%) than the unbounded dollar bands of items. Finally, it also

should be noted that for the $100 to $5000 items, the GNP index seemed to

be the most accurate index set (for example the GNP index weighted mean

error percentage is very close to zero).

d. The full run had a value of 3 for the gross ratio

parameter GRATIO. (That is, if the ratio of two consecutive prices was

greater than 3, then the higher price was discarded.) Sample runs were

performed with GRATIO = 2 and GRATIO = infinity. The weighted means

were little affected, but the standard deviation increased moderately as

the GRATIO value was increased. This affect was expected since increasing

the value of GRATIO allowed more wildly fluctuating prices to be processed.

e. Four sample runs were performed to assess the

affect of the EOQ filter. Varying the EOQ parameters URATIO between 1.3

and 2.0 and QRATIO between 2 and 3 did not have any significant effect.

Turning the EOQ filter off did not substantially affect the weighted error

percentage means but it did enormously increase the standard deviations (as

well as the unweighted mean error percentage).

f. The full run processed consecutive procurements

with a minimal time gap of at least 365 days. Sample runs were performed

with minimum time gaps of respectively ZERO, 167, and 500 days. Among the

error percentage weighted means, the no-updating mean varied approxi-

41

.......................
**.. . . . .



mately linearly with the minimum time gap (see figure 6), but the other

means were not affected. The standard deviations were not substantially

affected. These are expected and explainable results. As the time gap

increases, the non-updated prices become more out-of-date and thus their

mean error percentages get more negative.

g. The graphs in Figures 6 through 9 illustrate the

sensitivity to changes in parameter values of the major index accuracy

measures - viz, the dollar weighted mean error percentage and the

percentages of total dollars spent on procurements with absolute prediction

errors less than 10%, 20%, and 30% respectively. Appendix D contains

copies of the error statistics and error distribution outputs from each of

the six teen runs.

H. Implementation Considerations.

1. The updated prices should be available to MSC personnel

and therefore should be resident in and accessible from an automated

system such as CCSS.

2. The CEJRP should be generated when called from the

system. The most recent procurement should be updated to the present

date by the system, internally. Thus the system would consist of a file of

NS~s, each NSN having associated with it the unit price of the most recent

EOQ procurement, and the date of that procurement. The updating would be

by means of the approved index.

3. As a minimum the output should consist of, NSN,

nomenclature, current price (CURP), date of the last EOQ procurement and

its unit price. For MEL purposes, the MEL percentage factor should also be

output.
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4. The CURP should be used to generate the unit price and

the associated Maintenance Expenditure Limit (MEL) in the depot work order

- Procurement Request Order Number (PROM).

I. Other Uses for Updated Prices.

The prices resulting from application of the methodology presented here

are for MEL use only. Though there is potential for other applications

such as a starting point in Foreign Military Sales price determination, such

use should not be made without further study.

J. Major Item Price Updates.

1. The objective for LSO project 903 (5) was to develop a

simple method for periodic updating of major item prices in order to

* facilitate the materiel planning functions in implementation of the Program

objective Memorandum (POM). The possible use of these prices in MEL

applications was discussed but the author believed that-, further study of

this as an application was necessary before such use of the prices could be

* made. Since then, the prices have been authorized for use in the MEL.

2. The data base of 6408 different NSNs consisted of 4028

* Line Item Numbers (LIN) for the major items. The methodology was applied

to the NSN with the highest price within each LIN.

3. The methodology used in LSO project 903 is very similar

to that used in this study (though the methodology for this study was

independently developed). Twenty four MSC indices and 21 BLS PPIs were

used to accomplish the update. One of these indices was assigned to each

* FSC and the price of the item updated to a current (1978) time frame. Then

* DOD/DA, DARCOM (AMC) projected indices were used to update these prices to
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a 1980 time frame for incorporation in the Army Equipment Distribution Plan

(TAEDP).

4. Updates are made by the Depot Systems Command using

current and projected (for current FY and projected FY) OSD indices,

published periodically by HQ AMC as a letter, subject: Inflation Guidance.

Initially updated prices were published in Department of the Army (DA)

Circular 710-82-1, dated 1 April 1982 with an expiration date of 30 April

1984. Currently prices are published in SB 710-1-1.

VI. Findings and Conclusions.

A. Grouping Army items for index assignment can best be

accomplished via the item Federal Supply Class (FSC) code. This considers

only existing systems and must be caveated since certain classes of items

(i.e. printed circuit boards) are managed by multiple MSCs.

B. Each of the five index sets investigated - MSC, Bureau of

Economic Analysis (BEA), Office of the Secretary of Defense (OSD), combined

BEA/OSD, and the Gross National Product (GNP) Implicit Price Deflator - was

able to predict current procurement prices with similar accuracy. All five

alternatives were shown to be superior to the present procedure of using

the latest procurement price. This is based upon analysis of a 14 year

procurement history of Troop Support and Aviation Readiness Command

(TSARCOM - now AVSCOM and TROSCOM) items.

C. AR 750-1 currently mandates that the AMDF price be used to

calculate Maintenance Expenditure Limits for secondary items. This AMDF

price is usually the latest procurement price, which, as cited above, is

often an inaccurate indicator of the true present price.
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D. The methodology developed in this project provides estimated

CURPs satisfactory for use in the MEL decision process The amount of

effort required to produce a workable methodology for establishing useable

CURPs and for providing periodic updates was balanced against the highest

attainable accuracy of the CURPs. However, three caveats are in order.

First, the FSC does not differentiate between certain items such as printed

circuit boards that are managed by multiple MSCs. Second, since the

selection of the update index was made using only AVSCOM and TROSCOM

items, there is a possibility that the GNP may not be the best updating

index for the other Commands. Third, care should be taken in different-

iating between actual and estimated CURPs. The estimated CURP should not

be considered or used as an actual price unless its source was a recent

procurement. The older the price that has to be updated using indices, the

greater the potential error in the CURP because of the non-inflationary

factors that cause price change. Therefore, while the CURP for these

commodities is better than the existing price, its shortcomings must be

recognized.

E. This methodology will insure that CURPs used in the MEL

decision have one auditable price source available to all users and that

prices that were intended for other applications are not used in this

decision.

VII. Recommendations

A. In developing a MEL for reparable secondary items, the Gross

National Product index should be used to update item prices that are more

than one year old. The rationale is that the GNP index appears to be as

accurate as any of the other index sets considered, but it clearly is easier
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to apply and, unlike the other index sets, is applicable to all items - does

not require that items be grouped for index assignment.

B. These estimated current replacement prices should be resident

on and accessible from an automated system such as the CCSS.

C. Updated prices should be projected to the year of the

overhaul program by means of the OSD projected inflation rates. This will

require a change to AR 750-1 which currently mandates using AMDF prices

for developing secondary item MELs.

D. A study should be initiated to determine the feasibility and

possible advantages of using the GNP updating procedure for prices of major

items. The rationale is that the GNP updating procedure is simpler than

the current procedure and would be much easier to automate.

50



APPENDIX A.

REFERENCES

1. Poskus, U.R., Garfinkel, G.S., and Bainbridge, J.R., Maintenance

Expenditure Limits in the DARCOM Maintenance Program, Logistics Studies

Office Research Note 21-1, October 1983.

2. AR 750-1, Army Materiel Maintenance Concepts and Policies.

3. FM 29-23, Direct Support Maintenance Operations (Nondivisional).

4. SB 710-1-1, Standard Study Number System and Replacement Factors.

5. Dodge, Joseph A., Major Item Price Update Procedures, Logistics Studies

Office Project 903, December 1979.

6. Draper, Norman, DARCOM Historical Inflation Report, through FY 1982,

-- " August 1983, Methodology and Data Branch, Cost Analysis Division, Office of

'- the Comptroller, HQ DARCOM (AMC).

7. AR 710-1, Centralized Inventory Management of the Army Supply

'. System.

- 8. AR 708-1, Cataloging and Supply Management Data.

- 9. Monthly Labor Review, Bureau of Labor Statistics.

A-]



APPENDIX B

INFLATION INDEX VALUES

B-I



'~~~~~~~~'~~0 0000 0 0 0 0 0 0 0 00 0 0 0 0 0 0 mm

@0@

"I~: PP 1
0U~ 40

---- - -- ---- --- - - -- @ -

* ** ** **. .* .* *** ** .. . . . ni I I

*L m.tJ@oo. P,~ x S14, Tr 9 0000 20300

0. 444 4n
I- ~ ~ 9 * % ft * 40 4" P NP : WP PD ZP P P

0L 0

w%. OieU:* 0 S N I*. Gkim Z:0f. 0 00 0m404.
* m4(.JP..P4E.mP..m.E~4E.e.IP@APqJ@.e.@.f P.

W% m@ 4Jtu 0-P 0e 4 6 4u~~..I~ A ~ iI' 0 0e.PP~. 0~ 0

CY~~~~. C4 t P. y t y

P. P.N@@000 0P..P@ P" CK.P@9 00 0 0~~~ OA ~..1P4P4 0 mMO4i 4. @0 .84 -A* P
0w bl W- A4P.444N0P.NP AIDP.4 .:..A: 41.4@P.4 44

NNNN W 1 n 0 o N N N NN A NId NNn m0 w NmM" P
. : 01 .. . . .. .4P . N. . . I .@ *

oYc YCYc yt P. P.4. @@ 0 4 Yt N4 U P0 0 @O 0 @ @ P.v N PN.O4 4C 44zq "f zC
LL 0 P-P-i*~...0..P ft.P4NP.PPP WP .

S. 14P .N%4 00.0 .01m.0. - 04P~04 P.P. P.4 P.
0 0- ZI

Lai. 0 a 4~ P @ @~ . 0 v 4P e . . 0 @ 0 0 @N .

SA111A 323 a 39t 2222222228 93 .

- .PP.44P@@ 00 &000. N P PP @ 00 0 0 P. 4
- --4~0-P~e.P.PP. L 4m 0 ftN P. P P".N @ .

PPnP P" PPP . * P", P Pn PP* PP Pnfto P P P P" P P

Id laic W49, =0 0 21 11 GOP.P.NNP.NNP.P.NP.I. 00aNP

2.a~ U Paf m1 -P
-6 ~ ~ ~ ~ ~ ~ ~ ~ P .wP 0-j -oP oI.% L . eLIf .Cv twt

ag: si steU H~nei 21008 tvd .%g.AJ A 2.- k . a a.4PPJWP OKaW

hi aaP.*m- wzt :k : a@~ P 0.tm %4 o'sP. :4%00::: W= WZ@%aP~-NN NN NN Nhi N4A U ~ Z w P. .2 2:..MnM-I"O M 0 -0&V 0 4P ON

PB-

0 ~;.i~u 2 P~
m

.114 2 @4



.oaeoooono:om oooooaaa ooooe oooo o o mao .0. a

* 0O*e, O :*0 0 ** 09 *09 A*9 4 00* We * ft.0 *0 0

*,"::: 0= 04 =7O.a::::..

0, 61 *',SOO' 0: 00000100 '.WOO@@ o 00

.~~~~ ~ ~ ~ .. :C

o* uro1- .eO0@0M0.0 N O 4 @ 0 0a0. O@.8@: 4 0. b A a P 4oA 1 @0
S 0O.0.0 t.0 0.10 4.00.... :W N.~44 99 N .

* 0 * 00 00 00 00 90 000 * 0 00 *9 0 0 00000 a

94 .t .0 .. 94 N~t- 440 t J . 9 U 0 0.
b% 0 10 10 A- 94 W49IA4-0 .8888.9 9 9.8.8.8.84 ' % A101 1 0 094.8 48 40 .9.

a 4n 0 0 00 0 0 V% 000l0 *0 a00 0 0 00 0 ~ 0

k"! "o. 99 0 N.N ft. N %a 0. a M 040 N a 8 e 0" wND

0000 000 000 00 0090 090 000 0 * 0
C- ---- - o"-- a- in -, -- -- -- - 4 - - -W N - -a &- il --.1 '0

9. 9. 4 00090.4.9999000008 99.99N4444 0o

- - - - -- - -- --- ---- - - -N - "0 NO- NN- -NN---

a. . 96T 9gs: ..8toys8.x 8..0.82n: 000@.0.949.m0@p.0.92Mo@@0. o.0

*9 fy009O0cow.909000009 0 0 0000000N00 0.0. a a

- 9.2-o.. * @ 044 0000 0000009. m .N 4. m O8@
43k OC~ ~ 8*...0.9a8 @ N.9..9 NN. 9.4.0.a.9.o.. 0.0

-i 00.0N0@ .000..0 lift,0o80949N 44@49.94.0 .
A* C 00 00 00 00 09 99 09 *yl 09 99m9 0 *0N C0 .9 0 tyA mN90yyQ( y ew44t YC yf y

NN.0 NNNN~ .OONNNNN0 .0NNN.0NNN.0N~oN.. NON. o0

.0 094000400.8.94049. *m p0

9. n-ow40000 .O94.0.o.8v..094000000a: -0..NO. ~
oo:9 wp9000 0009

a.0.0.00:9.840.mNdo .. 000:avoe:S, .94.8.0 94 .0

S W ft 90 000 909 00M V. 00 0 00. 90 00 A,00

0 . . . .4 @. . .9 . 4 . 94 . .9 .o. .09 9 0. 4 .49 . . 0. .0

900 .0 .0 09 0 . 00 0000 0 0 0%0001000 0 'A0
14111:41:::0J NN94NONNN 9:!N9N.94 oNNNNNNNN~2 '.3

94~~~ 4.9990009. .* 94~09000.949.944 004..8N99494.m@ 9409494 NO. 00v~0.80.@89.994940 I .a 0 9..80.N0 .W0 .809o 110
*~~~~~t P"00 0 0 0 0 0 0 N*0000000 0

vpNNN N N Wo 1 N9C 6N0. 'A4a
9 4

N NNN 94amN N.
* ~ ~ ~ ~ ~ ~~~~2. 948.4400 E.449090.O000000 .900940.8 .

94 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ a *40.000080008O9.@00N.904o

*~ ~ W.0N 4 4 4 9.. 0 g W b- I- U.0 41. . . 0.9 .8 0 00 0 . WW

00.5 3 08 1.. W.0.v. CO - WOO&&0.Z994.0

U~~~~ z0OZ~hOOZ zU~ 0 toy WN0 0z t0bOW 3 4:::

U ~fJ3 OU3~L.8wo..Uu~B3ouS4 .oA4..UJJ~-



APPENDIX C

MSC INDEX ASSIGNMENT TO FSCs

This is a complete listing of the Federal Supply c'lasses and titles (from

AR 708-1) with the corresponding MSC index codes as assigned-. The column

titled PICA/SICA refers to the Primary or Secondary Inventory Control Activity,

generally a code for the MSC that manages that item-

AZ - TACOM

BD - MICOM

BF - AMCCOM

CL - CECOM

CT - TROSCOM or AVSCOM (previouisly TSARCOM)

CD -GMPA (USA General Materiel and Petroleum Activity)
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~SU Army
('os TaP*ICA./ISCA
1005 Guns. through :10mm .. . . . . . .. .. . . . . . .. . . . . . .. . . . .
1010 Guns, over:14hnin up tu 7 5 n . . . . . . . . . . . . . .. . . . . . . . . . . . . BF
1015 Guns. 75mm through 125mm .................................. ................. BF

to1020 Guns, over 125mm through I150mm...................................... ......... BFI1025 Guns. over 150mim through 21X)nmm...................... ........................ F
1030 Guns, over 2tX~mm through :ItXnim .. .. . . .. . .. . .... .. . . .. . BF
10315 Gunm, over 3(X)nim .. . . . . . . . . . . .. .. . . . . . . . .H.. . F

--TM Chemical Weapos & Fquipnaest ............... F
1045 Launchers. orpedo & D~epth Charge .H.I... ............ .B
1055 Launchers, Rocket & Pyrotechnic........ ...................... .......... ....... HBF

.3100 Nesand Booms, Ordnance .......................... ...... ......... CT
107 Deausin &Mine Sweeping Equipment .......................................... CT

-eIM Camouflage & Deception Equipment ............................................... CT

, Assemblies Interchangeable Between Weapons in Two or More Classes.............. .... ... BF

1110 Nuclear Projectiles
1115 Nuclear Warheads & Warhead Sectionsa............................. HF
1120 Nuclear Depth Charges ....................................................... HBF
1125 Nuclear Demolition Charges.................................................... BF
1127 Nuclear Rockets ................................................. ........... HBF

h11-30 Conversion Kits. Nuclear Ordnance...............................................HBF
1135 Fuzing & Firing Devices. Nuclear Ordlnance ............................... HF
1140 Nuclear Components ................................................. ........ BF
1145 Explosive & Pyrotechnic Components. Nuclear Ordnance ................................ HBF
1190 Specialized Test & Handling Equipment. Nuclear Ordnance ........... . .. BF
1195 Miscellaneous Nuclear Ordnance ...... H................... F
1210 Fire Control Directorsa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BF
1220 Fire Control Computing Sights and Devices ...................... HF
1230 Fire Control Systems. Complete .. ................................. HBF
1240 Optical Sighting & Ranging Equipment.................................HBF
1250 Fire Control Stabilizing Mechanisms. ............................................. HBF
1260 Fire Control Designating & Indicating Equipment............................ ......... HBF91265 Fire Control Transmitting & Receiving Equipment, except Airborne H.....I.... F
1270 Aircraft Gunnery Fire Control Components H..................... F
1280 Aircraft Bombing Fire Control Components ..................... HD
1285 Fire Control Radar Equipment, except Airborne.......................................HBF
1287 Fire Control Sonar Equipment ................................................ HBF
1290 Miscellaneous Fire Control Equipment............................................HBF

-11305 Ammunition, through 30mm,..... .................... H........... F
Ammunition, over 30mm up to 75mm .............................................. BF

7y 1315 Ammunition, 75mm through 125mm...... .................................. ..... HBF
1320 Ammunition, over 125mm ................. ...................... BF
1325 Bombs ....................................................... HBF

61330 Grenades............... .................................. BF
1336 Guided Missile Warheads & Explosive Components....................................HBD
1337 Guided Missile & Space Vehicle Explosive Propulsion Units, Solid Fuel & Components ..... D

A1338 Guided Missile & Space Vehicle Inert Propulsion Units. Solid Fuel & Components ...... BD
1340 Rockets Rocket Ammunition A Rocket Components .................................. HBF

Land Mines ........................................... .. BF
1350 Underwater Mine Inert Components................................... ......... HBF

S1351 Underwater Mine Explosive Components.................. ............. ....... ... BF
S1355 Torpedo Inert Components .... ..................... H...... ..... F

1356 Torpedo Explosive Components. ............................. H... . .. F
1360 Depth Charge Inert Components .................. H.. .... .. F
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1301 .Depth Charge Explosive Compineu . BF
1365 Military (henical Agents ...... BF
1370 Pyrotechnics BF
1375 l)emoiutin Materials .... BF
1:176 Hulk Explosives .. BF
1377 Cartridge & Propellant Actuated Devices & Components ... BF4 130 Military Biological Agents . BF
1385 Explosive Ordnance lisposal Tools. Surface . F
1386 Explosive Ordnance Dispo l 'Toolsi. Underwater ..... ................. ..... ..... BF
1390 Fuzesand Primers ................... . .F... BF
1395 Miscellaneous Ammunition. . ..... . .............. ........ BF
1398 Specialized Ammunition Handling & Servicing Equipment ... ... ........... BF
14 10 G uided M issiles .. .. ... ..... .... . ........ .......... ......... .. ....... B D
1420 G uided M issile Com ponents ..... . ... . ... . ..... . .... ..... .......... ........ BD

11 1425 Guided Missile Systems, Complete .. . ........... .................. .... .. ..... BD
1427 G uided M issile Subsystem . .... . .. ..... . ....... ... ......... .... .. .. . OD
1430 Guided Missile Remote Control.. . ......... ...... ................ Sy. BD

,,)1440 Launchers, Guided M issile ... .. . .......... .................. BD
/. 1450 Guided Missile Handling& Servicing Equipment ... ............................... BD
6-1510 A ircraft, Fixed W ing .. ................ .. . ............................... C'r

1520 Aircraft. Rotary W ing .................... CT
1540 G liders ................ . ... . ..... . ............. . .. .... C T
1550 D rones . .... . .... . . .... ... ..... .... ....... CT
1560 Airframe Structural Components .. ........ ...... C
1610 Aircraft Propellers ... ......... . ......... CT
1615 Helicopter Rotor Blades. Drive Mechanisms & Components ..... ......... CT
1620 Aircraft Landing Gear Components .CT
1630 Aircraft Wheel & Brake Systems ..... CT
1650 Aircraft Hydraulic. Vacuum. & De-lcing System Components ....... ................. C'r1 1660 Aircraft Air Conditioning. Heating. & Pressurizing Equipment ........................ CT
1670 Parachutes: Aerial Pick-Up. Delivery. Recovery System & Cargo Tie Down Equipment ......... CT
1680 Miscellaneous Aircraft Accessories & Components .. .......... .. CT
1710 Aircraft Arresting Barrier & Barricade Equipment ............ CT
1720 Aircraft Launching Equipment ..... .... CT
1730 Aircraft Ground Servicing Equipment CT

Airfield Specialized Trucks & Trailers ... CT
1810 Space Vehicles ... .......... BD
1820 Space Vehicle Components ......... BD
1830 Space Vehicle Remote Control Systems ........ BD

5 1840 Space Vehicle Launchers ............. ...... BD
1850 Space Vehicle Handling & Servicing Equipment ... ..... B.. ................. BD
1860 Space Survival Equipment ....... ..... . ....... .. .... .... CT
1" Combat Ships & Landing Vessels CT........... . . ....... C
1910 Transport Vessels, Passenger & Troop ... C.T........ . . . CT
1915 Cargo & Tanker Vessels . .... . ...................... .... ........ CT
1920 Fishing Vessels ................... .... ... .......... CT
1925 Special Service Vessels .............. ................ ...... CT
1930 Barges & Lighters. Cargo ............................................... ..... CT

30 1935 Barges & Lighters. Special Purpose T.................................. T
1940 Small Craft CT
1945 Pontoons & Floating bocks ................................ .......... ..... CT
1950 Floating Drydocka ...................................................... CT
1955 D redges . .. . ........................... .. .............. ..... C
1990 M iscellaneous Vessels ............... ........ .................. CT
2010 Ship i Boat Propulsion Components ........................................ CT
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C(ua, 1,111 PICA/SICA
2020 Rigginig & Rigging Gehar .... ......... CT
20340 1e"k Machinery. . ... . . .. . . . . . . . CT
2040 Marine Hardware & Hull Itenp.......... ... CT

5000 Buoys. .... C
2060 Commercial Fishing Equipmeiit ............ .... CT

200 Miscellaneous Ship & Marini- Equipmniit . . . ...... I.......... CT
2210 Locomotives . . . ... ... . . . . . ... CT
2220 Rail Cars. .. . . . . . . . . . . . CT

92230 Right-of-Way Construction & Maintenance Equipment Railroad .............. CD
2240 Locomotive & Rail Car Accessories & Components ................... CTL2250 Track Materials, Railroad . . . . . . . .. . . . .. . . . . . . . . . . .... CT
2305 Ground Effect Vehicles .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. CT
2310 Paasenger Motor Vehicles ......... .... ........................................ AZ

9 ~2320 Trucka & Truck Tractors. Wheeled. ........................................... AZ
2330 Trailers .. . . . . . . . . . . . . . . . . . . . . . . AZ
2340 Motorcycles. Motor Scooters, & Bicycles......... ................. ................. AZ
2350 Combat. Assault & Tactical Vehicles, Tracked .......... ...... ...................... AZ

240 Tractors,.Full Track, Low Speed.......... ... .................................... CD
22420 Tractors, Wheeled .. . ..... .-......................... CD

2430 Tractors. Track Laying. High Speed . ...... 1.............. I.......... AZ
2510 Vehicular Cab. Body & Frame Structural Components.................................. CD
2520 Vehicular Power Transmission Components . .. . .............. CID

7 2530 Vehicular Brake. Steering. Axle. Wheel & Track Componenta ............. CD
2540 Vehicular Furniture & Accessories ............... CD
2580 Miscellaneous Vehicular Components.................. CD
2610 Tires& Tubes, Pneumatic. Except Aircraft. ................................... AZ

2o02620 Tire & Tubes. Pneumatic. Aircraft... ...................................... CT
2630 Tires, Solid & Cushion ....... ......... AZ
2640 Tire Rebuilding & Tire & Tube Repair Materials ............. AZ

-- = Gasoline Reciprocating Engines Except Aircraft & Components .................... CID
12810 Gasoline Reciprmcating Engines. Aircraft & Coniponents ................ CT

2815 Diesel Engines & Components ... .. I........... CD
2820 Stasm Engines, Reciprocating & Components ............ CT

302825 Steam Turbines& Components ..... CT
2830 Water Turbines & Water Wheels & Components. ........ I CT
283 Gas Turbines & Jet Engines, Except Aircraft & Components ................ CT
2840 Gas Turbines & Jet Engines. Aircraft & Components .. - ............ CT

1/ 2845 Rocket Engines & Componients ... B. . .... I...... D
2M Gasoline Rotary Engines & Components. ... .......... CD

2895 Miscellaneous Engines & Components ... .................... CD
2910 Engine Fuel System Components. Nonaircraft .................... CD
2915 Engine Fuel System Components. Aircraft ...................... CT

Engine Electrical System Components. Nonaircraft .................. CD
Engine Elsctrical System Components. Aircraft.... .. ................................ CT

i~Iii Engine Cooling System Components. Nonaircraft .................. ................... CID
-T2935 Engine Coaling System Components, Aircraft.......... ............................. CT

4 2940 Engine Air & Oil Filters, Strainers and Cleaners, Nonaircraft ............................. CID
2945 Engine Air & Oil Filters, Strainers and Cleaners. Aircraft ............................... CT

1296 Tur4bouperchargers ........... .............................................. CT
299 Miscellaneous Engine Accessories, Nonitiri-raft ....................................... CD
299 Miscellaneous Engine Accessries, Aircraft......................................CT

73010 Torque Converters & Speed Changers .............................................. CD
i 73020 Gears, Pulleys, Sprockets & Transmission Chain..................... ................. CD
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173030 Belting. Drive Belts, Fan Belts & Atccessories .. . . CD)

3040 Miscellaneous Power Trananiission Equipment ........ ...... CD
3110 Hearings, Antifriction Unmounted ...... .. CD
3120 Bearings, Plain. Unmountd. . . .. ..... I... . . .... . . CD
3130 Bearings. Mounted . . . . .. .. . . . . .1 . . . . .. . . . .. CD
3210 Sawvmill& Planning Mill Machinery . .. .. .... .... .... .... CD
3220 Woodworking Machines .... ...... .... CD
3230 Tools & Attachments for Woodworkinig Machinery....... ........... CD
3405 Saws & Filing Machines .. . . .. . . . . . . . .. . . . . .. . . . .. CD
3408 Machining Centers & Way-Type Machines .... ..... . ... ...... CD
3410 Electrical & Ultrasonic Erosion Machines .... ... .............. CD
3411 Boring Machines .. . . . . . . . . . . . . . . . . . . . . . . . . . . . CD
3412 Broaching Machines .... . . . . . . . . . . . .. . . . . . . . . . . . . . .. CD
3413 Drilling & Tapping Machines . . .. . . .. _ . .. . .. .. . .. . CD
3414 Gear Cutting & Finishing Machines.. . .. .. .................. CD
3415 Grinding Machines .. . . . . . . .. . . . . . . . . . . . . . . CD
3416 L athes . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. CD
3417 Milling Machines .. . . . . . . . . . . . . . . .. . . . . CD
3418 Planers &Shapers .............................. ............................ CD
3419 MiscelaneousaMachine Tooles......... ... ... ................. .................. CD
3422 Rolling Mils & Drawing Machines . . .. .. .. . . .... . .... . .. .. CD
3424 Metal Heat Treating & Non-Thermal Treating Equipment . ..... ........ CD
3426 Metal Finishing Equipment ........ . ........... CD
3431 Electric Arc Welding Equipment . . .. . . . . . . . . . .. . . .. . .. .. . C L
3432 Electric Resistance Welding Equipment ..... ..... ... ... CD

30~3433 Gas Welding. Heat Cutting & Mete lizing Equipment ..... _ . ........ CD
S3436 Welding Positioners & Manipulators.......... CD

3438 Miacellneous Welding Equipment .. ... ... ...... CD
3439 Miacellaneous Welding. Soldering & Brazing Suppliem & Accessories .. .... CD
3441 Bending & Forming Machines. . . .. .. ... ... .. ... CD
3442 Hydraulic & Pneumatic Presses. Power Driven ...... I..... CD
3443 Mechanical Presses, Power Driven .. ... .... CD
3444 Manual Presses . . . . . . . . . . . . . ... .... CD
3445 Punching & Shearing Machines. CD)
3446 Forging Machinery & Hammers . ......... CD
3447 Wire & Metal Ribbon Forming Machines . ......... ...... CD
3448 Riveting Machines .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CD
3449 Miscellaneous Secondary Metal Forming & Cutting Machines ..... ......... CD
3450 Machine Tools. Portable . . . . . . . . . . . . . . . . .. . . . . .. . . .. CD
3455 Cutting Tools for Machine Tools ........ . . ... ....... .. CD
3456 Cutting & Forming Tools for Secondary Metalworking Machinery .. ........................ CI
3460 Machine Tool Accsories .. . . . . . . . . . . . . . . . . . . . . . . . . CD
3461 Accessories for Secondary Metalworking Machinery .. ....... 7............. CD
3465 Production Jigs, Fixtures & Templates . .... .... .. ... ... CD
3470 Machine Shop Sets, Kits &Outfits ............... . .. CD
3510 Laundry & Dry Cleaning Equipment . ............. CD
3620 Shoe Repairing Equipment . . . . . . . . .L. . . . . . . . . . . . . .. . . .. CD
3630 Industrial Sewing Machines & Mobile Textile Repair Shops ..... .......... CD
3640 Wrapping & Packaging Machinery...... .. ..- . .............. CD
350 Vending & Coin Operated Machines ........ ...... . .. . . CD
3690 Miscellaneous Service & Trade Equipment . ... ..... ...... CD
3608 Food Products Machinery & Equipment .... ....... ....... .. CD
3610 Printing. Duplicating & Bookbinding Equipment . .. . .... .. .. CD
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p 1I -. Pulp & I'.lt 'r Indu.s'rt .t M ulin .rv ('1)
.*2*1 I (Huhlin., & isfi
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l , Wtrkig Mathitry (D

'if.2-, 'I Txilt I ditu I rt s Mat litt rv . ... .. .C)

if 1111 1 LIt & Itttrti I o'tt u .tts llustri s M;at'|lta .ry D('I)

i.C.-, I ',' it! & G liss Ita .si rt.s Machlutry .. (')
110fi la;ta.'., Nta;ittia I airaai Mstiiit'ry (')

i, I.7. I-A;ii it II';iiiatug & I .;tilhir Wtorkirng Iniustrites Matchintry ('I)
iti i f'ht. .t I & i'ltPirml.tt'iPriileaI I 'rlauts Manufacturing M athanery. '

;6.1.*I ;5 i G r-A Ir alg & ili iisilig Systems. Fixed or Mobile. ...... ('
3i61 itiusi rt itt. liaurt attlt Mathaitiry ('1)
3iti) Spl'.ltli~tttI S.'t-d atitllutor Mirrot-irtuil & Prinited Circuit Hoard Manufarturing Mathinery. ('1)

6l81) i Fatuiidrv Ma.|iot'.rv. Relaled Eicjw;imen1 & Supplis. 'I)
30 1144. SgIR, alia.t.d Mt-ail C'olilaiair Maluati.uring Machinery & Relted Equipment .. ).........

.1690* Sh4t 'iil.ed Amiuhiion irdnance Mau-taaslry & Related Equinient . HF
4lti Industrial As .nilty Mat-hines ('i

;3i I 'ltn tork Statni.a Cilrolledt ir. imi at & Reated ulin.ent ('
1*ilt~i= lla N llast-ttuats S) tal I sludustry Ma'ii.ery ('I)
17i1) 4 Soil i'riaiiration Equinisit ('1)

:17211 IHarvestinog Equipmet'ant (')

:17;1'1 Ilairy. I'tultrv & Iivt'si a k Equalipment . (1)
741 ti V... I Disease & Froi on rol P'tiut p niiatEl u. . ..'(D1

375i I Gart.nig i nip.l'ea s & l's .'
3 7640* Aaiil I Irawin Vetaicl. & Farm Irraters C)
:17711 Satdlerv. Ilirness. Whips & Related Anrnal Furnishings C)
3M0i Kirth Motving & Excavating Equiprneat ('1)

;it0 ('ranes & ('rune-Shovels D('i)
3I 15 ('raine & tiie-S hivel Atti.mt'ii s ('1i
;M52) Mining, Rowk Drilling. Earth toring & Related EtjUipll-nt I'D

J5 :t3125 htad ('tta aring & Cleaiang Equipment . ('li
:11,131' Truck & "rrtaitr Attarhnvt's 'D1
4 M:15 I'troleum I'rnUltlwioa & listraltaU itoan 1 ua;itria ('li
18$ *l Mis-inlant us( 'jn. rut ittia Itqutit-wti 1 i

'= I Vtveyor: CDl

SI .-) Mm lt'rit't Fteders t I

.1'421 Mait'rits II.lidhnig Etqui gii Natn-S. ll I
t
rut lhttld DI

:19:13 War.htius* Trutks & Tra totrs. Self. Prtoiltl I'D
39-40i tlt ks Tac-kle. itgging & Sings 'i• IS ; .f:950i imilit.., illoiil.,, i Crli0.n t CDrlk. .25 :IH~ao W s -'s -ttss rue & I erri ks (I
:4if) Elevators & Esitlattitrs (7
3994 ) Mi cellaneous M;tritIs flandling Es1 iteiantli I')
41)10* C'haiti & Wire Iope' DI
4020 Fiber Rttm, ('ordagt. & 'wine' C DI *

4(0:141 F Ittings for tolm. 'ahit' & C hatia CD
4 111 l tIri'lgerattn Eiquipnipm.it ('D
4 1 '203 Air I 'tasidaiilngq Euilaani'nt DIl
41 2 41 Rt'I rig*'ra tion & Air 'snlit ioing ('inlltit. I1
4I,1i Fans. Air Cirulators, Blower Equipmen. (')
421(0 Firt Fighting Equipment .. C i.

2,.4220 Marinte lifteaving & Diving E(quipment DI
2542: ID)t-tntamlnating & impregnating Equipai.nn DI)

4240* Safety & ieLuFjupmtn-snt ... ()

4:1103 ('Amprnairs & Vacuum Pumps CI)
412(0 Power & Hand Pump ... CI
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430 CentrifuglS, Separators, and Pressure & Vacuum Filters ................ CD
4410 Industrial Boilers . . . . . . . . . . . . . . . .. .. . . . . . ... CT
4420 Heat Exchangers & Steam Condensers ....................... CT
4430 Industrial Furnaces, Kilns Lehrs & Ovens.......................... ........... ..... CD

44440 Driers, Dehydrators & Anhydrators ............................... .............. .CD
4460 Air Purification Equipment.......... ....................................... CD
4470 Nuclear Reactors . . . . . . .. . . . . . . . . . . . . . . . . . . .. CT
4510 Plumbing Fixtures & Accessories .. .......................................... .. CD
452b Space Heating Equipment & Domestic Water Heaters............................... ... CD
4530 Fuel Burning Equipment Unit ..... .................................... ....... CD
4540 Miscellaneous Plumbing, Heating & Sanitation Equipment. ................... CD
4610 Water Purification Equipment ...... ............................................ CD

244620 Water Diatillation Equipment. Marine & Industrial............................ ... CD
P4630 Sewage Treatment Equipment ... .......... ................................... Cl

4710 Pipe &Tube .................. ... .......................................... CD
4720 Hoae & Tubing. Flexible ............ .......................................... CD

$04730 Fittings & Specialties; Hoae, Pipe & Tube...................................... CD
410 Valvas, Powered . . . .. . . . . . .. . . . . . . . . . . . . . . . . .. .. CD

-4820 Valves, Nonpowered . . . . . . . . . . . . . . . . . . . .. . . . . .. . .. CD
4910 Motor Vehicle Maintenance & Repair Shop Specialized Equipment ............. CD
4920 Aircraft Maintenance & Repair Shop Specialized Equipment ..... ....... . CT

4921 Torpedo Maintenance, Repair & Checkout Specialized Equipment ............ F
4923 Depth Charges &.Underwater Mines Maintenance, Repair & Checkout Specialized Equipment . BF
4925 Ammunition Maintenance. Repair & Checkout Specialized Equipment . ... BF
4927 Rocket Maintenance. Repair & Checkout Specialized Equipment ........... BD
4930 Lubrication & Fuel Dispensing Equipment................... .... .. .... ........ CD
4931 Fire Control Maintenance & Repair Shop Specialized Equipment .... HF
4933 Weapons Maintenance & Repair Shop Specialized Equpment ......... BF
4935 Guided Missile Maintenance. Repair & Checkout Specialized Equipment BD

/6$4940 Miscellaneous Maintenance & Repair Shop Specialized Equipment.. HF
4960 Space Vehicle Maintenance. Repair & Checkout Specialized Equipment .... BD
5110 Hand Tools. Edged. Nonpowered. ... ... I.......I ..... CD
5120 Hand Tools. Nonedged Nonpowered ..... CD
5130 Hand Tools. Power Driven ....... CD
5133 Drill. Bats. Counterbores & Countersinksi. Hand & Machine .CD

5136 Taps. Dies &Collets: Hand & Machine...... ....... . ........ CD
5140 Tool & Hardware Boxes .. . ...... I .... ... CD

52 0 easuranTool Cr ft n . .. . . . . . . . . . . . . . . . . . . . . . .. D

52 0 Isets Gae & Prcso Lao tT os. . . . . . . . . . . . . . . . . . . . . B

RiveBotsa . .............. .. ..... ...................... CD
305325 Susng Dvs....... .......... .... .... ..... .......... ...... ........... CD

5330 PaN& ase aer ial............................. .. ....................... CD
5315 Meal Kcees&in ... ......................................... ............... CD
5340 isellos Hwe.......................................................... CD

3 5345 Fia&stn ees..brasive..................................................... CD
53301 Aaig&e e Materials......... ............ ........... ..................... CD
5:35 Keoas ScrPniners....... ......... ........................................... CD

............................... ........ ................................... C
54 Dik&SoeArsv...............................................',% *C*

-5& baieM tral . . . . . . . . .. . . . ... . . ............. ... C
5355 Knobs &Point.... ... .... ... . ......................................... C
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r) fi I44 Coil, Flat & W irt- Springs . . . . . . . . . . . . . . . . . . . . . . . .CD
053 ;A lfinig. Shinis &Spates CD

5410o Pricfihiv~azted& Portable Buildings .... ..... l........i.....
5-111 Rigid Wall ShelIters . .... ........ I
52 3 o B2ridges. Fixed & Floating . .... .. C11

I- 4 0 Sitig 'rainks . . . . ..... . CD)
5440 SaltfoldiaigEKquipnen&Coincrete Forms ............. CD
5445 Pro-iibricatedTower Structures ... . (.. ... .. .. .. C
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7025 ADP Input/Output & Storage Devices ................................................... CL
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7510 O ffice Supplies ........................................................................ C D
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7690 Miscellaneous Printed Matter ........................................................... CD
7710 M usical Instrum ents ................................................................... CD
7720 Musical Initrument Parts & Acce.ssones .. ............................................... CD
7730 Phonographs, Radios & Television Set., Home Type ...................................... CD
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7810 Athletic & Sporting Equipment ......................................................... CD
7820 Games, Toys & W heeled Goods ......................................................... CD
7130 Recreational & Gymnastic Equipment ................................................... CD
7910 Floor Polishers & Vacuum Cleaning Equipment .......................................... CD
79W) Brooms. Brushes, Mops & Sponges ..................................................... CD
7930 Cleaning & Polishing C4)mpounds & Preparatimns ......................................... CD
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8l. ) Paint & Artists Brushes .......... .................................................... CD
8 3 Preservative & Sealing Compounds ..................................................... CD
8040 A dhesives ............................................................................ C D
8106 Bags A Sacks ......................................................................... C D
8110 D rum s A Cans ........................................................................ C D
8115 Boxes, Carton & Crates .............................................................. CD
8120 Commercial A Industrial Gas Cylinders......... .................................... CD
8125 Bottles A Jars .................................................................. CD
8130 R eels & Spools ........................................................................ C L
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8310 Yarn A Thread ................................. ..................... CA
8316 Notions A Apparel Findings ............................................................ CA
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8326 Fur Materials ............................................................ CA
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~ TITLE
* - Price Update Methodology for Use in

AMSAA - Maintenance Expenditure Limits (MEL)

THE PRINCIPAL FINDINGS and reconmendations of the work reported herein are
as follows:

1. Each of the five index sets investigated for its applicability
and accuracy--Major Subordinate Command (MSC), Bureau of Economic Analysis
(BEA), Office of the Secretary of Defense (OSD), combined BEA/OSD, and Gross
National Product (GNP) implicit Price Deflator--was approximately equally
accurate in predicting current unit replacement prices.

2. In developing a secondary item MEL, the Gross National Product
index should be used to update item prices that are more than one year old.
The rationale is that the GNP index appears to be as accurate as any of the
other index sets considered, but is clearly easier to apply and, unlike
the other index sets, does not require that items be grouped for index
assignment thus being applicable to all items.

THE MAIN ASSUMPTION on which the work reported herein rests is the expecta-
tion that the GNP index will be applicable to price updates in future years.

THE PRINCIPAL LIMITATION of this work which may affect the findings is that
the accuracy of the various indices was tested using Troop Support and
Aviation Readiness Command (TSARCOM) (now separated into the Troop Support
Command (TROSCOM) and the Aviation Command (AVSCOM)) items only. There is a
possibility that the optimal index, Gross National Product, may not be the
best updating index for the other commands.

THE SCOPE OF THE STUDY was limited to Army depot maintenance activities and
the depot-MSC interaction in maintenance programs.

THE STUDY OBJECTIVE was to develop a procedure for updating depot reparable
secondary item replacement prices used in Maintenance Expenditure Limit
decisions.

THE BASIC APPROACH was to identify inflation indices that are easily located
and that reflect general price trends. These were assigned to Federal Supply
Classes and the item prices updated to an FY 84 level. Selected index-
updated item prices were compared to actual item prices and, based on the
degree of correlation, the best update method selected.

THE REASONS FOR PERFORMING THE STUDY were to develop a simple to use yet
accurate means of bringing to a current level the prices of secondary,
Army depot reparable items. Current prices are critical for meaningful
Maintenance Expenditure Limit decisions.

AMSAA Form 43R (19 Feb 85)
Previous edition of this fore Is obsolete
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THE STUDY SPONSOR was the US Army Materiel Command, Directorate for
Supply, Maintenance, and Transportation.

THE STUDY -EFFORT was directed by Mr. George Turton, irectorate for
Supply, Maintenance, and Transportation. Currently, the effort is
directed by Mr. Dan Taber of the same directorate.

COMMENTS AND QUESTIONS may be directed to AMSAA, ATTN: AMXSY-LLSO,
Mr. U. R. Poskus, AU UON 687-2419/5767.
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!; AMSAA + Maintenance Expenditure Limits (MEL)

THE PRINCIPAL FINDINGS and recommendations of the work reported herein are
as follows:

1. Each of the five index sets investigated for its applicability
and accuracy--Major Subordinate Command (MSC), Bureau of Economic Analysis
(BEA), Office of the Secretary of Defense (OSD), combined BEA/OSD, and Gross
National Product (GNP) implicit Price Deflator--was approximately equally
accurate in predicting current unit replacement prices.

2. In developing a secondary item MEL, the Gross National Product
index should be used to update item prices that are more than one year old.
The rationale is that the GNP index appears to be as accurate as any of the
other index sets considered, but is clearly easier to apply and, unlike
the other index sets, does not require that items be grouped for index
assignment thus being applicable to all items.

THE MAIN ASSUMPTION on which the work reported herein rests is the expecta-
tion that the GNP index will be applicable to price updates in future years.

THE PRINCIPAL LIMITATION of this work which may affect the findings is that
the accuracy of the various indices was tested using Troop Support and
Aviation Readiness Command (TSARCOM) (now separated into the Troop Support
Command (TROSCOM) and the Aviation Command (AVSCOM)) items only. There is a
possibility that the optimal index, Gross National Product, may not be the
best updating index for the other commands.

THE SCOPE OF THE STUDY was limited to Army depot maintenance activities and
the depot-MSC interaction in maintenance programs.

THE STUDY OBJECTIVE was to develop a procedure for updating depot reparable
secondary item replacement prices used in Maintenance Expenditure Limit
decisions.

THE BASIC APPROACH was to identify inflation indices that are easily located
and that reflect general price trends. These were assigned to Federal Supply
Classes and the item prices updated to an FY 84 level. Selected index-
updated item prices were compared to actual item prices and, based on the
degree of correlation, the best update method selected.

THE REASONS FOR PERFORMING THE STUDY were to develop a simple to use yet
accurate means or bringing to a current level the prices of secondary,
Army depot reparable items. Current prices are critical for meaningful
Maintenance Expenditure Limit decisions.
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GIST.
Price Update Methodology for Use in

ASAA Maintenance Expenditure Limits (MEL)

THE PRINCIPAL FINDINGS and recommendations of the work reported herein are
as follows:

1. Each of the five index sets investigated for its applicability
and accuracy--Major Subordinate Command (MSC), Bureau of Economic Analysis
(BEA), Office of the Secretary of Defense (OSD), combined BEA/OSD, and Gross
National Product (GNP) implicit Price Deflator--was approximately equally
accurate in predicting current unit replacement prices.

2. In developing a secondary item MEL, the Gross National Product
index should be used to update item prices that are more than one year old.
The rationale is that the GNP index appears to be as accurate as any of the
other index sets considered, but is clearly easier to apply and, unlike
the other index sets, does not require that items be grouped for index
assignment thus being applicable to all items.

THE MAIN ASSUMPTION on which the work reported herein rests is the expecta-
tion that the GNP index will be applicable to price updates in future years.

THE PRINCIPAL LIMITATION of this work which may affect the findings is that
the accuracy of the various indices was tested using Troop Support and
Aviation Readiness Command (TSARCOM) (now separated into the Troop Support
Command (TROSCOM) and the Aviation Command (AVSCOM)) items only. There is a
possibility that the optimal index, Gross National Product, may not be the
best updating index for the other commands.

THE SCOPE OF THE STUDY was limited to Army depot maintenance activities and
the depot-MSC interaction in maintenance programs.

THE STUDY OBJECTIVE was to develop a procedure for updating depot reparable
secondary item replacement prices used in Maintenance Expenditure Limit
decisions.

THE BASIC APPROACH was to Identify inflation indices that are easily located
and that reflect general price trends. These were assigned to Federal Supply
Classes and the item prices updated to an FY 84 level. Selected index-
updated item prices were compared to actual item prices and, based on the
degree of correlation, the best update method selected.

THE REASONS FOR PERFORMING THE STUDY were to develop a simple to use yet
accurate means or bringing to a current level the prices of secondary,
Army depot reparable items. Current prices are critical for meaningful
Maintenance Expenditure Limit decisions.
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THE PRINCIPAL FINDINGS and recouindatlons of the work reported herein are
as follows:

1. Each of the five index sets investigated for its applicability
and accuracy--Major Subordinate Command (MSC), Bureau of Economic Analysis
(BEA), Office of the Secretary of Defense (OSD), combined BEA/OSD, and Gross
National Product (GNP) implicit Price Deflator--was approximately equally
accurate in predicting current unit replacement prices.

2. In developing a secondary item MEL, the Gross National Product
index should be used to update item prices that are more than one year old.
The rationale is that the GNP index appears to be as accurate as any of the
other index sets considered, but is clearly easier to apply and, unlike
the other index sets, does not require that items be grouped for index
assignment thus being applicable to all items.

THE MAIN ASSUMPTION on which the work reported herein rests is the expecta-
tion that the GNP index will be applicable to price updates in future years.

THE PRINCIPAL LIMITATION of this work which may affect the findings is that
the accuracy of the various indices was tested using Tropp Support and
Aviation Readiness Command (TSARCOM) (now separated into the Troop Support
Command (TROSCOM) and the Aviation Command (AVSCOM)) items only. There is a
possibility that the optimal index, Gross National Product, may not be the
best updating index for the other commands.

THE SCOPE OF THE STUDY was limited to Army depot maintenance activities and
the depot-MSC interaction in maintenance programs.

THE STUDY OBJECTIVE was to develop a procedure for updating depot reparable
secondary item replacement prices used in Maintenance Expenditure Limit
decisions.

THE BASIC APPROACH was to identify inflation indices that are easily located
and that reflect general price trends. These were assigned to Federal Supply
Classes and the item prices updated to an FY 84 level. Selected index-
updated item prices were compared to actual item prices and, based on the
degree of correlation, the best update method selected.

THE REASONS FOR PERFORMING THE STUDY were to develop a simple to use yet
accurate means or bringing to a current level the prices of secondary,
Army depot reparable items. Current prices are critical for meaningful
Maintenance Expenditure Limit decisions.
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THE PRINCIPAL FINDINGS and recommendations of the work reported herein are
as follows:

1. Each of the five index sets investigated for its applicability
and accuracy--Major Subordinate Command (MSC), Bureau of Economic Analysis
(BEA), Office of the Secretary of Defense (OSD), combined BEA/OSD, and Gross
National Product (GNP) implicit Price Deflator--was approximately equally
accurate in predicting current unit replacement prices.

2. In developing a secondary item MEL, the Gross National Product
index should be used to update item prices that are more than one year old.
The rationale is that the GNP index appears to be as accurate as any of the
other index sets considered, but is clearly easier to apply and, unlike
the other index sets, does not require that items be grouped for index
assignment thus being applicable to all items.

THE MAIN ASSUMPTION on which the work reported herein rests is the expecta-
tion that the 9NP index will be applicable to price updates in future years.

THE PRINCIPAL LIMITATION of this work which may affect the findings is that
the accuracy of the various indices was tested using Troop Support and
Aviation Readiness Command (TSARCOM) (now separated into the Troop Support
Command (TROSCOM) and the Aviation Command (AVSCOM)) items only. There is a
possibility that the optimal index, Gross National Product, may not be the
best updating index for the other commands.

THE SCOPE OF THE STUDY was limited to Army depot maintenance activities and
the depot-MSC interaction in maintenance programs.

THE STUDY OBJECTIVE was to develop a procedure for updating depot reparable
secondary item replacement prices used in Maintenance Expenditure Limit
decisions.

THE BASIC APPROACH was to identify inflation indices that are easily located
and that reflect general price trends. These were assigned to Federal Supply
Classes and the item prices updated to an FY 84 level. Selected index-
updated item prices were compared to actual item prices and, based on the
degree of correlation, the best update method selected.

THE REASONS FOR PERFORMING THE STUDY were to develop a simple to use yet
accurate means or bringing to a current level the prices of secondary,
Army depot reparable items. Current prices are critical for meaningful
Maintenance Expenditure Limit decisions.
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THE PRINCIPAL FINDINGS and recommendations of the work reported herein are
as follows:

1. Each of the five index sets investi gated for its applicability
and accuracy--Major Subordinate Command (MSC). , Bureau of Economic Analysis
(BEA), Office of the Secretary of Defense (OSD), combined BEA/OSD, and Gross
National Product (GNP) implicit Price Deflator--was approximately equally
accurate in predicting current unit replacement prices.

2. In developing a secondary item MEL, the Gross National Product
index should be used to update item prices that are more than one year old.
The rationale is that the GNP index appears to be as accurate as any of the
other index sets considered, but is clearly easier to apply and, unlike
the other index sets, does not require that items be grouped for index
assignment thus being applicable to all items.

THE MAIN ASSUMPTION op which the work reported herein rests is the expecta-
tion that the GNP index will be applicable to price updates in future years.

THE PRINCIPAL LIMITATION of this work which may affect the findings is that
the accuracy of the various indices was tested using Troop Support and
Aviation Readiness Command (TSARCOM) (now separated into the Troop Support
Command (TROSCOM) and the Aviation Command (AVSCOM)) items only. There is a
possibility that the optimal index, Gross National Product, may not be the
best updating index for the other commands.

THE SCOPE OF THE STUDY was limited to Army depot maintenance activities and
the depot-MSC interaction in maintenance programs.

THE STUDY OBJECTIVE was to develop a procedure for updating depot reparable
secondary item replacement prices used in Maintenance Expenditure Limit
decisions.

THE BASIC APPROACH was to identify inflation indices that are easily located
and that reflect general price trends. These were assigned to Federal Supply
Classes and the item prices updated to an FY 84 level. Selected index-
updated item prices were compared to actual item prices and, based on the
degree of correlation, the best update method selected.

THE REASONS FOR PERFORMING THE STUDY were to develop a simple to use yet
accurate means of bringing to a current level the prices of secondary,
Army depot reparable items. Current prices are critical for meaningful
Maintenance Expenditure Limit decisions.
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